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Biological and therapeutic properties of bee venom
Stefan Bogdanov

THE PAINFUL HEALING STINGS: BEE VENOM IN HUMAN HIST ORY

Whether the humans began keeping bees because lnéaling effects of their stings or to get horway,
for both reasons, we do not knowrgady in the early ancient civilizations know abthe healing found
virtues in the painful bee stings. Bee stings aobably one of the first natural cure for arthritis the ancient
civilization of China, India, Egypt, Babylon andd&ce bee venom was used for apithedpy

In Huandi Neijing, an ancient Chinese medical b@skund 500 BC, bee sting therapy was mentidhed

Around 300 BC Aristoteles, referred to the stingapparatus of bees and the powerful propertiegefvienom
(BV) in his bookHistoria animalid?’.

The ancient Greek doctor Hippocrates used bee védoiotherapeutic purposes. He described Aasnum a
mysterious substance whose curative propertiescheod quite understand.

In 14 BC Pliny the elder described BV use in higuxa history. Galen (130—-200 AD) prescribed the oshoney
and bee venom as a cure for baldffess

It is documented that Charlemagne (742-814) reddpe® stings for therapy against gout, while Mo(ta66-
1634) prescribed bee stings to improve the flowrafe and against kidney stones affer

In 1609 C. Butler mentioned the sting organ of bedds book Feminine Monarchie. In 1672 Jan Swarndam®
provided a thorough description of bees’ venom egtpa. In 1834 L. Dufour described the venom glavidch

was later found out to contain an alkaline solutibence known as the alkaline or Dufour’s glartdrain 1737
Samuel Dave in his Pharmacologia recommended Apisdldness and as a good diuretic. In 1858 theckre

medical doctor de Marti began to use bee stingrdatment of several diseases. In 1858 C.W.Wplbminent
homeopathic physician of Berlin edited his bdgks Mellifica or the poison of the honey bee codeaed as a

therapeutic agentn 1868 the Russians Lokumski and Lubarski pubtishevork named “Bee venom, a remedy”.
10, 127

The modern use of BV in apitherapy was initiatadtigh the efforts of Austrian physician Philip Tandcis
published results "Report about a Peculiar Conaedietween the Bee Stings and Rheumatism” in 1888

After the first world war Bodog Beck brought BV #mrapy to the US and published a book on BV theiap
1935, mainly against rheumatoid arthritis. In Ewdlpe first commercial bee venom preparation wigased in
1928™. Charles Mraz, a student of Beck, popularisedtBarapy in the USKX.

BIOLOGICAL ACTION OF BEE VENOM AND ITS COMPONENTS

Of all bee products bee venom (BV) produces byifargreatest number of biological effects. BV his bee
product, with the highest recognition in modern roe@, many of its components being also used pegrental
pharmacolog¥’.
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Beneficial biological effects of whole bee venom emimal and cell experiments

Overall effect or target Specific effects Reference
Anti-inflammatory and anti-arthritis actior glucocorticoid-and aspirin like effects, blockinf o b TR ETn S £

proinflammatory substances, modification of the cel 127
membrane

Anti-cancer effects Antitumor effects on ovary, hepatoma, prostategldba,
melanoma and renal cancers cells by different meshes
of action depending on the tumor type

Affects the central and peripheral nervoue  Stimulates many peripheral chemoreceptors affecting

system flow to the CNS

(CNS, PNS) « Has cholinolytic action (against acetylcholine)

» Blocks transmission of the vegetative synapse had t
polysynaptic neuronal paths

e Pain-soothing aspirin-like action

e Management of chronic and inflammatory pain

* Influence of brain EEG and behaviour patterns

* Increases brain blood circulation

e Prevents neuronal cell death caused by prion peptid

e Anti-MS in a rat model

e Against oxaliplatin-induced neuropathy

6, 70, 87, 103, 119,
122, 127

6, 55, 58-60, 70,
81, 87, 119, 122,
127, 136

Anti-addictive effects BV acupuncture may modulate methamphetamine-indut
hyperactivity
Heart and blood system « Increases coronary and peripheral blood circulatior > ’®®" 1% 122

=

improves the microcirculation of blood in the tissy  **’

. Slows down heart at lower doses and stimulates it
higher ones, lowers blood pressure, antiarhythmic

e  Against blood coagulation fibrinolytic, stimulatde
building of erythrocytes

Anticancer In renal, lung, liver, prostate, bladder melaapm 102, 122
osteosarcoma, mammary cancer cells and leukent& cel

Against Benigh Prostate Hyperplasia Inhibits testosterone induced hyperplasia in rats 2

Action on the immune system Immunosuppressive (high doses) and immunoactivating © 37 7% 87 119,
(lower doses) 2z, 12y

Protection from radiation Improves regeneration of leucocytes and erythrecyte & 787 119,122

127
2,5,12, 32, 84, 85,
87, 126, 127, 130

Antibiotic, fungicide and antiviral action Bactericide action against different pathogens kjsne
spirochete; Candida albicangactivation of Herpes,
Leukaemia, HIV, Influenza A (PR8), Vesicular Stditis
(VSV), Respiratory Syncytial (RSVEnterovirus-71 (EV-
71) and Coxsackie (H3)- viruses

Antihyperthermic Activates specific body systems to overcome hygerntia "% 587 11°
Gall bladder-intestine system Increases fall flow and cholesterine and bilirubin 87
concentrations
Endocrinological system Increases secretion of thyroid, hypophysis andhef t K
hypothalamus hormones
Metabolic effects Increases protein and nucleotide metabolism 87
Against Obesity In diet induced obesity in rats 18
Liver protecting Potent suppressive effect on anti-apoptotic regmn$ 105
TNF-alpha/Act D-treated hepatocytes
Growth increasing Increase of growth of chicken broilers 40
Reno protecting As tested in artificially induced nephrotoxicity mice o4
Neuro-protective As tested in Parkinson model mice 2
Against the Lyme disease Melittin inhibitis Borrelia burgdorferi. 85
Wound healing Promotes skin cell regeneration 43
Immunoprophylactic BV Spray reduces antiobiotic use in broilers 56
Against polycystic ovarian syndrome Decreases the C-reactive protein 61
Anti-diabetic Lowers blood glucose and increases insulin secretio 9%
Against skin itching Inhibits the mast cell degranulation and cytokirpression ©’

Bee Product Scienceww.bee-hexagon.ne?017




The Bee Venom Book, Chapter 2

Main biological and therapeutic effects of bee vemo and its componentsatter® 2> 3% 9% 73 74,87, 92, 119, 122,127

Fonts in red: potentially toxic effects

Componenent, % of total

Melittin 50-55 %
Biologically active peptide

Phospholipase A 2 10-12 %

Enzyme hydrolysing
phospholipids

Phospholipase B 1 %
cleavage of the toxic
lysolecetin
Hyaluronidase 1-2 %
Catalyses hydrolysis of
hyoloronic acid,

Apamin 2-3 %
Biologically active peptide

MCD, 2-3%

mast cell degranulating-
peptide 401

Adolapin

1%

Biologically active peptide

Protease-Inhibitors 3-5%
Biologically active peptide
Secapin, tertiapin,
cardiopep, minimin,
procamine 3-5%
Histamine 0.7-1.5 %
Neurotransmitter

Dopamine, Noradrenaline
0.2-1.5%
Neurotransmitters
Alarm pheromones
4-8 %

Effect

Main biologically active component 4
Membrane-active, diminishes surface tension of nramds and stabilises
them, anti-inflammatory in very small doses; stiatek smooth muscles;
activates the hypophysis and adrenal glands; iseseeapillary permeabilit
increasing blood circulation and lowering the blgdssure, lowers blood
coagulation, immunostimulatory and immunosuppressidiation
protective, influences the central nervous systamticancer, antibacterial,
antifungal, antiviral, anticancer, antibacterialtifungal, antiviral, anti-
atherosclerosis, endosomolytic (helps packagingooonts for gene
therapy)

Higher doses are inflammatory and haemolytic

Immunomodulatory; Neurodegenerative diseases kénBan; MS, 7.5
Alzheimers; anti-inflammatory: against differémlammatory diseases,
including lupus nephritis, cisplatin-induced nepbracity, hepatotoxicity
and allergic asthma; against acute lung inflammaitiduced by
radiotherapy; antinociceptive, anticancer, antitbaal, anti-parasitic and
immunotherapeutic effect

Destroys phospholipids and dissolves the cell mambof blood bodies;
lowers the blood coagulation and blood pressuegnts neuronal cell
death caused by prion peptides;

Induces inflammation, the strongest allergen and ths the most harmful
BV component

Detoxicating activity

Tox. mg/kg

Catalyses the hydrolysis of proteins, thus enaliliegpenetrating of BV 0
into the tissue; dilates blood vessels and inceetdssr permeability,

causing an increase of blood circulation;

allergenic

Anti-inflammatory stimulating the release of cooti®, antiserotonine 4
action, preserves red blood cells. increases tfende capability;
anticomplementary; activates the hypophysis andredmglands; immuno-
supressor, specific effects in the brain that mightinked to Alzheimer unt

MS diseases, anti-Parkinson,

Higher doses are neurotoxic

Lyses mast cells, releasing histamine, serotondehaparine 40
Melittin-like effect increasing capillary permeahjlincreasing
anti-inflammatory , simulates the central nervoystem

Inhibits the specific brain enzymes cyclooxigenasé lipooxigenase
Decreases inflammations by, anti-rheumatic, deeepain, antipyretic
Inhibits the aggregation of erythrocytes

Has relatively low toxicity

Inhibits the activity of different proteases likggsin, chymotprypsin,
plasmin, thrombin, thus decreasing inflammatiorni-dreumatic
Peptides, with an uncertain role in the physiolagaction of BV
Antiradiation effects

cardiopep has antiarhythmic effects

Dilates blood vessels, increasing the permeahifityiood capillaries and
increases blood circulation;

Stimulates smooth muscles;

Allergenic

The low concentrations in BV do not cause physiciageffects in
mammals, but active when injected in invertebrates

192-445

Complex etherscausing alarm of the bee colony and its defens@r@biour

* - only effects, not caused by the BV componemt® toxicity “Tox” is measured in rat experiments
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In order to achieve definite biological effectgiwvidual bee venom components can be used andarmercially
available. The effects of the different componemesnumerous and partly also opposing.

Melittin is the main BV component with many positive biatad effects and a relatively low toxicity, butatso
responsible for the pain induced by BV stifig¥heMCD peptide andphospholipase A2PA2) are the two most
toxic components. However, it has been recentipdioaut that PA2 has a number of therapeutic prigseitThe
toxic and therapeutic properties of PA2 are revidine2016*

Antioxidant and anti-inflammatory properties of Riguese BV were not related to the amounts of timglapamin
and phospholipase A%

A US patent on the basis of bee venom-phospholip@sghich activates a regulatory T cell and suppeeshe
differentiation of Th1/Th7 has been created. Thesent polypeptide can be used as a pharmaceutitglosition
for treating or preventing a disease related t@ahal suppression of regulatory T cell activite, iautoimmune
diseases, allergic diseases, or neurodegeneraszase®s

It was found that secapim frofaceranahas anti-fibrinolytic, anti-microbial and an aetastolytic effecf

MEDICAL APPLICATIONS

Therapy with bee venom

Disease type Application, details Reference
Arthritis Both osteoarthritis and rheumatic arthritis 70,87, 119,122

Rheumatic arthritis being more susceptible to BVT 1
Against frozen shoulder | BV acupuncture 69, 129
Diseases of the central | «  Multiple sclerosis, Dementia, Parkinson 1. 70, 7L 87,
and peripheral nervous | «  Post stroke paralysis 114,117, 118
systen(CNS, PNS) «  Polyneuritis

e Ganglion nerve inflammation

e Cerebellar ataxy (muscular disfunction)

e Syringomyelia (pain of extremeties, headache)

* Inflammation of facial nerve

e Myopathy (neuromuscular disease)

e  Trigeminal neuralgia

e Posttraumatic inflammation of plexus nerve

* Inflammation of arachnoid CNS membrane

e Against lower back pain

«  Epilepsy, Iritis, Iridocytis, Migraine
Heart and blood system| «  Hypertension 70, T8 87 1

*  Arteriosclerosis

e Endarteritis (chronic inflammation of the inner éayof

arteries)

e Angina pectoris

e Arrhythmia
Skin diseases and « Eczema, dermatitis, psoriasis T 2R 1T
treatments * Furunculosis (recurring boil) on 1

e Healing of cicatrices

* Baldness

* Acne
Other disease «  The lyme disease 70,71, 84, 85

. Opthamology 87, 102, 106,

e Gastroentorology: colitis, ulcers, e

e Pulmonology: asthma, bronchitis,

e Otorinolaringology: pharingytis, tonsillitis, eaetve neuritis

e Endocrinology

e Urology, gynecology

e Cancer
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Assuming that arthritis is very old human diseas# that Homo sapiens has probably found relief &ite stings,
bee stinging is probably the first apitherapy reediby humans.

The father of modern apitherapy the Austrian doPtaitip Terc had rheumatism and cured himself by &tengs.
Terc hypothesised that the stronger the rheumdtesm, the stronger the BV doses should be. Herdjsishes
three phases of healing: In the first phase thiemadevelops a pathological immunity with very Wweaaction to
bee stinging. In the second he is as sensitivetafnormal people, with the development of a |peahful
reaction. In this phase healing begins. In thedthlrase healing is completed. Terc treats hisnatigith 1 to 50
bees per session. He reports on the treatmentOop&ents. 544 recovered fully, 99 improved anthin
remaining 17 the treatment was not successful.

Bodock Beck described modern BV therapy (mostlyiresgarthritis) in his pioneering book carrying theeme
name, published in 1955 available for sale in Amazon as a 1997 pockekbAa extensive Russian monograph
by Krylov from 1995° and a 2012 review by Alsummerise the medical applications of BV.

Arthritis
There two types of arthritiRheumatoid Arthritis or Polyarthritis (RA) andOsteoarthritis (OA).

Destruction
of cartilage

Hip

Bone

Inflamed
joint capsule

Inflamed

synovium-—-y

Synovial |
fluid -

Foot

Joint pain occurring Enlarged view of a joint
in various joints

Rheumatoid arthritis Osteoarthritis

Rheumatoid arthritis or Polyarthritis (RA) s a chronic, systemic inflammatory disorder thay mect many
tissues and organs, but principally attacks thetggproducing an inflammatory synovitis that offgngresses to
destruction of the articular cartilage and ankyaxfithe jointsAbout 1% of the world's population is afflicted
by rheumatoid arthritis, women three times morerothan men.

The mechanism of action of BV in treating arthrisislarified:

« BV blocks the building of the pro inflammarory stdscescytokinine, PGE-2, NO, Tumor Necrosis
Factor TNF-2 and Enzyme COX-2

* BV inhibits the proliferation of rheumatoid synovialls

Osteoarthritis (OA) is the disease process by which joints wear outhAgoint surface wears away it

sheds wear particles which stimulate the jointlgnio produce fluid, causing the knee to swell. Wtiee
articular cartilage wears through, the underlyingdbecomes exposed. The exposed bone rubs against
exposed bone when walking and this causes paten described as a toothache type plais.a common
disease in adults with a prevalence of about 0.5 %.

There is a very large information data base onutieeof BV in OE and RA. Different BV treatments bdeen
used: bee stings (BS), api puncture (AP), injesti@tectrophoresis and phonophoresis (applicatitnutrasound
waves), the success rates are generally good, ¢gingrally between 60 and 909" *'* % 127 During the last
10 year AP has been developed as a new technigtredéting arthritis, and is used now most of @lSiouth
Korea.
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BV does not seem to influence rheumatoid deformatis shown by patients X-rays, but it acts by ratliig pain
and inflammatioft.

A review of Lee et al. examined the use of AP irsouloskeletal pain. BV was used in the treatmewfiféérent
pain conditions: Neck pain, low back pain, herrddtembar pain, disc pain, shoulder pain after ®r@cute ankle
sprain, wrist sprain, rheumatoid arthritis and kosteoarthritis. BS and AP therapy was usefullithalse
conditions. AP relieves pain more effectively tlzaupuncture. However there are no studies compatiinging

in acupuncture points with BV stinging in other pqubints®

Son reviewed clinical trials of the use of BV faoettreatment of arthritis by BS and AP, mostly ieahout in
South Korea. Both RA and OA can be successfultée:

The success rates in different clinical trials & &oplied as stings, BV injections or apipunctugaiast RA ranges

between 60 and 80 % "+ "® 2BV api-puncture is as effective as cortisol ezt or RA as tested in arthritic
rats’

Ludyansky has reviewed the vast experience in BRosg®spitals and general practitioners, as weliaewn
experience, in treating arthritis. According to hime action of BV is better against RA than aga®&t

Summarising all studies it can be concluded thatcBN be used for the treatment of both types ofitig, but RA
seems to be more susceptible to BV.

Why BG is better than the hormone therapy againstiheumatic pain?

Many researchers attribute the success of bee vémenapy to the activation of main hormone systems
of the body: thyroid, pituitary gland, the hypotiralus and the adrenal gland. Hormone therapy, for
example cortisone, ACTH hormone, are also applgainst rheumatic pain. However, hormone therapy
causes with time of use unfavorable side effeath s1$ the reduction in the activity of this vitarimone
glands, while the BV constantly activates the aigtiof hormonal systems.

BV against neurodegenerative diseases of the nengsgystem

Due to its different effects on the central andgieral nervous system BV is also used for
the treatment of different neurological conditiohkere are reports on the use of different
neurodegenerative diseases of the nervous systerblean published, such as Multiple
Sclerosis (MS), amyotropic lateral sclerosis (Al&®)heimers and Parkinson, reviewed by
Hwang et al. in 2015

Glutamate is the predominant excitatory neurotrattemin the central nervous system
(CNS). Changes in glutamate release and uptakéodalterations in the activity of
glutamate transporters have been reported in manyodegenerative diseases, including
Parkinson's disease, Alzheimer's disease, and eaopynit lateral sclerosis. To assess if BV
i can prevent glutamate-mediated neurotoxicity, wam@red cell viability and signal

transduction in glutamate-treated neuronal andogl@l cells in the presence and absence

of BV. We induced glutamatergic toxicity in neurbnalls and microglial cells and found
that BV protected against cell death. FurthermBkésignificantly inhibited the cellular toxicity aflutamate, and
pretreatment with BV altered MAP kinase activatferg., JNK, ERK, and p38) following exposure totgtoate.
These findings suggest that treatment with BV mapélpful in reducing glutamatergic cell toxicity i
neurodegenerative disea¥es

MS

The treatment of MS has raised attention in themegears. The biggest study has been carriedyoutidlyanski
who report a very good or good improvement of 1dbab 210 cases (improvement rate was 83 %). Twdias,
by Hauser et al. and by Castro et al. report impmoant rates between 50 to 60%6° A recent study by showed
no significant effect of BV against MS, but thelaars did not follow the protocol suggested by B¥éaiplists®®.
There is molecular basis for the action of BV fustaction. Evidence of specific biologic effecfsthe BV
component apamin in the brain, that might be linkeMS, has been shown '** % |t was hypothesized that
melittin and hyoluronidase are the anti-MS compadsién

Multiple sclerosis (MS) is a chronic inflammatongease of the central nervous system that leasisistantial
disability through deficits of sensation and of orptautonomic, and neuro-cognitive function. Maligical and
pathological features of experimental autoimmurneephalomyelitis (EAE) show close similarity to M&ee
venom (BV) has been used in the practice of orientalicine and evidence from the literature indisahat BV
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plays an anti-inflammatory or anti-nociceptive ralgainst inflammatory reactions associated withrai$ and
other inflammatory diseases. The purpose of thegmtestudy was to determine whether BV could sigxpre
immune cell differentiation and infiltration intpisal cord on EAE mice commonly used as a modeMsr BV
treatment increased the population of CD4(+)CD25¢xp3(+) T cells and inhibited CD4(+) T-cell prelation
in vitro. In vivo, BV treatment increased the payidn of CD4(+)CD25(+)Foxp3(+) T cells. FurthermoBy/
administration reduced the severity of EAE while@arrently decreasing INF-gamma producing CD4(<€Ells,
IL-17A producing CD4(+) T cells and inflammatorytakine production including INF-gamma, IL-17A, TNiRd
IL-6. BV-treated animals exhibited less infiltratiand preserved morphology compared to salinectlesatimals.
Interestingly, the therapeutic effects of BV on EdiEappeared when CD4(+)CD25(+)Foxp3(+) T cellsewer
depleted by using anti-CD25 antibody. Our reseaudyests that BV could be a potential therapegenfor
anti-inflammatory effects in an animal model of EAE

The experience of Krivopalov against MS*

Patient number Improvement Demyelination Remyelination
as a whole stop
Primary progressive 24 66 % 36 % 29 %
Secondary progressiv 53 84 % 80 % 72 %
Relapsing 36 91 % 85 % 83 %

The above table summarises the experience on 1iE3san the Russian MS centre in Chelabinsk.

There is evidence specific effects of BV, espegiaflits component apamine on the CNS can be linkddS™®
11123 Also there are specific BV cellular anti-inflamtoey action that might be linked to neurodegeneeati
processe§” 3% %!

Parkinson

Bee venom reduces neuroinflammation in the MPTRided Model of Parkinson's Disease in fiiead protects
SH-SY5Y human neuroblastoma cells from 1-methyhkénylpyridinium-induced apoptotic cell de&tfihe BV-
peptide Apamin has a neuro protective effect amda¢gect positively Parkinson. This was testedrimal
model$®. In Parkinson mice models BV had a neuro-proteddistivity*. In another mice model experiment BV
showed beneficial action on the pathological funttig of the cortico-basal ganglia circuits undedymotor PD
symptoms with potential relevance to the symptoertagiatment of this dised8e

The Michael Fox Parkinson Foundation supports @dihiesearch on the use of BG against Parkinstheditie-
Salpetriere hospital in Paris. On the basis ottimcal research an patient for the applicatioimgghe injection of
Apamin against Parkinson was submitted in Janu@iy ZPatent application number: 20110009330 from
01/13/2011). However in mice model experimentsrapaeproduced these protective effects only péytia
suggesting that other components of bee venom eattha protective action of the pepfide

In Russia BV is successfully used in Parkinsontiepts. After the Russian apitherapy school BV oexduthe
Parkinson symptoms. This effect is due to the pashiiological effect of BV on the brain: the blosdpply and
the supply of dopamine in the brain is improvedhdreases the brain blood vessels and reduced bloo
coagulatiof?.

A Korean study was conducted the effectivenes®tif Bcupuncture and bee venom acupuncture as atljuva
therapies for idiopathic Parkinson's disease aididts with idiopathic Parkinson's disease wholie®h on a
stable dose of anti Parkinson medication for atléanonth. They were randomly assigned to 1 ob8gs:
acupuncture, bee venom acupuncture, or contropalicipants were assessed using the Unified Reokis
Disease Rating Scale, the Parkinson's Diseaset@uahliife Questionnaire, the Beck Depression Irteey, the
Berg Balance Scale, and the time and number o$ sezquired to walk 30 m. Treatment groups underwent
stimulation of 10 acupuncture points using acupunecor bee venom acupuncture twice a week for &svelehe
initial assessment was repeated at the completibratment. The control group did not receive aegtment.
Participants in the bee venom acupuncture grougetiaignificant improvement on the Unified Parkimso
Disease Rating Scale (total score, as well as gatsl |1l individually), the Berg Balance Scaéd the 30 m
walking time. When compared to the control grotg, lhee venom acupuncture group experienced signilyc
greater improvement on the Unified Parkinson's &seRating Scale. In the acupuncture group, thddni
Parkinson's Disease Rating Scale (part Il and satares) and the Beck Depression Inventory shasigrdficant
improvement. The control group showed no significdranges in any outcome after 8 weeks. In this piudy,
both a%lajpuncture and bee venom acupuncture shawedging results as adjuvant therapies for Parkilsso
diseas
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A neuroprotective effects of bee venom phospholifais postulated by suppression of neuroinflammato
responses in mouse model of Parkinson's diétasé ameliorates motor dysfunction and modulatesagiia
activation in Parkinson's disease alpha-synuctaimsgenic micg"

Bee venom acupuncture had a neuroprotective éffecmouse model of Parkinsdh

In another Korean study eleven patients (7 mendandmen) with idiopathic PD who had been receivarggable
dose of anti-parkinsonian medication for at leasteéks. Participants received conventional treatrioeri2

weeks. Subsequently, they received additionalrtreat with acupuncture and BVA twice weekly for 18eks

while still maintaining conventional treatment. Akrticipants were assessed at baseline, 12 wae#24 weeks

by using the Unified Parkinson's Disease RatindeSg#PDRS), the Parkinson's Disease Quality of Life
Questionnaire (PDQL), the speed and number of sezpsred to walk 20?m, and the Beck Depressioaritory
(BDI). Patients who underwent 12 weeks of twice-weeklylmoed treatment with acupuncture and BVA showed
significant improvements in gait speed, PDQL scadtivities of daily living (UPDRS part Il), mot@ymptoms
(UPDRSfesart ), and combined UPDRS part llI+lIbses compared with assessments after conventional
treatment.

A prospective, randomized double-blind study wamreed in 2016: 40 Parkinson disease patientoahhl &
Yahr stages 1.5 to 3 who were either assigned tathfyobee venom injections or equivalent volumesaline
(treatment/placebo group: n = 20/20). The primdojective was to assess a potential symptomatictedfies.c.
bee venom injections (100 pg) compared to placdbmdnths after initiation of therapy on United Raslon's
Disease Rating Scale (UPDRS) Il scores in thef « @bndition pre-and post-injection at a 60 miniaterval.
Secondary objectives included the evolution of UBDRscores over the study period and [123I]-FH-6¢ans to
evaluate disease progression. Finally, safety wasssed by monitoring specific IgE against beemegad skin
tests when necessary. After an 11 month periodarithty administration, bee venom did not signifitan
decrease UPDRS Il scores in the « off » conditAleo, UPDRS Il scores over the study course, mntlear
imaging, did not differ significantly between tresnt groups. Four patients were excluded duringrialedue to
positive skin tests but no systemic allergic reactvas recorded. After an initial increase, speddE against bee
venom decreased in all patients completing thé frlas study did not evidence any clear symptomatidisease-
modifying effects of monthly bee venom injectionpan 11 month period compared to placebo ussigradard
bee venom allergy desensitization protocol in Fesdim disease patients. However, bee venom adnainistr
appeared safe in non-allergic subjects. It is sstggethat higher administration frequency and bgsigher
individual doses of bee venom may reveal its potéméreating Parkinson dised3e

Alzheimers

Several behavioral and electrophysiological stuitidicate that small conductance calcium-activgtetghssium
channels-blockade by apamin may enhance neurotabitity, synaptic plasticity, and long-term potiation in
the CA1 hippocampal region, and, for that reaspaman has been proposed as a therapeutic ageftheifker's
disease treatment> 2 Also BV phosopholipase showed a neuroprotectifezin mice Alzheimers model

A method for early diagnosis of Alzheimer with thelp of apamin has been patented (US Patent do¢amen
5580748; 5705401; 5778893 from 1999).

Individual reports on positive effects in demeratiad Alzheimer have been reported by Ludyariskpecific brain
effects of BV in Alzheimer patients have been alatd® that might be linked to apamin action

Bee venom agmeliorates cognitive dysfunction cabsyetkuroinflammation in an animal model of vascula
dementid’

Bee venom phospholipase A2 has a neuroprotectigetsfof in the 3xTg AD mouse model of Alzheimer's
diseast?

Other diseases of the nervous system
Against lower back pain

This topic was reviewed in 2015 by Lucache éf.aRV acupuncture was successfully used againsnatabback
pain and tested in two clinical tridfs" '8

Against post stroke shoulder pain

Lim and Lee reviewed in 2015 the clinical trialsigfhtested the effect of application BVA in posb&e shoulder
pain and concluded that it had positive eff&cts
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Neuroprotective action

Hypoxic-ischemic brain injuries influence the megisans of signal transduction, including mitogenisaded
protein kinase (MAPK) that regulates gene expresgioough transcription factor activity. Severaeatpts have
been made to use bee venom (BV) to treat neur@bdiseases. However, limited data are availabi®ifain
injuries such as neonatal hypoxic-ischemic encepiaghy (HIE) and neurodegenerative disorders. Tinpgse of
this study was to investigate the neuroprotectffeces of BV by determining the expression of aated MAPK
pathways. The activation and cell viability in hypo (1% 02, 5% CO2, 94% NZ2) in low glucose-tredtdtlow
G) neuronal cells and astrocytes in the presend@bsence of BV was examined. After they were stibjeto
hypoxic conditions and treated with low glucose, tells were maintained for 0, 6, 15, and 24 h undemoxic
conditions. Extracellular-signal-regulated kina$&s(ERK1/2), p38 MAPK, and stress-activated protenases
(SAPK)/Jun amino-terminal kinases (JNK) were at¢tédan H+low G conditions. Particularly, phosphaitydon of
ERK1/2 was maximized 6 h after exposure to H+lowo@dition. BV specifically inhibited the phosphaatibn of
ERK1/2. However, BV had no effect on p38 MAPK orF3&JNK. In addition, BV improved neuronal cell and
astrocytes viability following exposure to H+low &RK inactivation is known to mediate protectivieets in
hypoxic brain injury. Taken together, these ressiiggest that treatment with BV may be helpfuleducing
hypoxic injury in neonatal HIE through the ERK sidjng pathway/.

Immunological diseases

The action of BV in immunological diseases has lregrewed by Hwang in 2015. BV therapy is a kind of

allergen-specific immunotherapy. the immunologioaichanisms of BV immunotherapy include a shift talva
Th1 cytokines, an increase in the number of pergdhieregs, and an upregulation of different marleqsressed
gzn CD4+ T cells. Also, phospholipase A2 and malitiave been linked in immunotherapy by their speeaiftion

BV against the Lyme disease

BV, especially melittin inhibits the growth of Lynitisease spirochetBprrelia burgdorferi® & Dr. Klinghardt
on his homepageww.klinghardtacademy.com/Protocols/Neural-Therafy+Bee-Venom.htmlgives an exact
protocol on the successful use of BV in combinatidtth neural therapy.

Against HIV

Although melittin destroys the infectivity of HIVapticles, the utility of this toxin is limited bysi nonspecific
cytotoxic effects: melittin kills cells by disripy membrane structure and function. If adminededirectly to
humans, melittin would kill any cell it encountecgusing widespread tissue damage. Thereforegroses
developpedg)a method to deliver melittin by nandiplas so that it comes into contact with HIV pelds, but not
human cell

BV in cancer treatments

Strengthening the immune system by BV

It is known that BV has an immunostimulating effélthe weakened immune system of cancer patients was
activated by BV,

It has been proposed that by increasing the immesmgonse BV can help the body to fight the pandemwioe
influenza A (H1N1)**° (PSI) Russian apitherapists claim that by 5-6 @dphylactic treatminents the risk for
getting PSI is significantly decreasedafw.apiterapia.rj

Against cancer

BV acts against different types of cancer in cetl animal experiments (see table 1).

A 2012 review by Orsolic with 183 references shtet BV and its components is a promising ageninaga
cancer, however in most cases it has been testallsnrand animals tissue, thus clinical studiesrereded The
antitumor action seems to be due to the synergéfict of melittin and phospholipase A2 A 2016 review by
Liu et altlﬁ\é\lith 113 references gives a recent updathe state of the art of the use of BV and ttirelin cancer
treatme

It seems that melittin, a powerful anticancer migptnight be the better choice than whole BV. BVparicture
and melittin were used to control neuropathy calisecancer chemotherapy? *°
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However BV does not seem to have a cancer pregetiact as there was no difference between theetan
incidence of normal humans and beekeépers

Repetitive acupoint stimulation with BV graduallycasignificantly reduces oxaliplatin-induced meabah
allodynia and restores the loss of IENFs in neutopanice via an alpha-2 adrenoceptor mechanisrie@wely
this study suggests that repetitive acupoint treatrwith DBV can be a potential strategy for thenagement of
chemotherapy induced neuropdtfly

Against traumatic injuries

Among 19 selected studies, all studies showedBWaherapy has significant effect on traumatic igjurhis
systematic review found encouraging but limiteddewice of BV therapy for traumatic injury. Clinidebls which
compare the effectiveness of Bee Venom therapy etithr pharmacopuncture therapies to clarify the
effectiveness of BV therapy from other pharmacopunectherapies are recommentled

Skin and eye diseases

Bee venom use against skin diseases has a loritjpimaghd has been used since the beginning c2@eentury.
Following skin diseases have been successfullyetleeczemas like dermatitis, psoriasis, furuncal@sicurring
boil), for the healing of cicatrices and againdtihass. For skin application BV is applied in tbeni of creams
and ointments and also in electrophoresis.

Six weeks of treatment with PBV™ serum was founddeffective in the treatment of mild-to-moderatae
vulgaris, with no incidence of serious side effentritation’*

Interestingly enough BV has been used also in @pimitlogy. Especially, it has been used for thettneat of
acute and chronic rheumatic iritis and neuritishef eye nerve. Aqueous BV solutions are used gssdod
injections.

Bee venom in homeopathy

Bee and bee venom have been used as homeopathdigsmimce Hahnemann (ca. 1800). In 1858 C.W.Wolf a
prominent homeopathic physician of Berlin editesl thbokApis Mellifica or the poison of the honey bee
considered as a therapeutic ageffthe priniciple of Apis application was reviewedli&g80 by Goullof{ In
homeopathical preparations whole bees are geneisdly in different potencies, both lower D and argh
potencies. Today whole bees are used for the hoatieiopreparations

The Gale encyclopedia of alternative medicirgine seé” states:

“Homeopathic medicine operates on the principletthi&e heals like." This means that a disease lbarcured by
treating it with products that produce the same jggms as the disease. These products follow another
homeopathic law, the Law of Infinitesimals. In ogifion to traditional medicine, the Law of Infirsienals states
that the lower a dose of curative, the more effedtiis. To make a homeopathic remedy, the cwadidiluted
many, many times until only a tiny amount remains huge amount of the diluting liquid.

In about 1900, both bee venom and tincture fronetitee insect were proved as a remedy by the @eRew
York State Homeopathic Society. In homeopathicaimegiApis is used as a remedy for many symptani&sto
those of bee stings. These include:

* inflammation with a burning sensation, *rgjing pain  * itchy skin

* swollen and sensitive skin ~ * red, fludhkot face * hive-like welts on the skin
Homeopathic practitioners use Apis when stingingpuming inflammations appear in all parts of thedy, not
just on the skin. A homeopath could use Apis fg #ooats, mumps , urinary tract infections , astber
conditions where there is a stinging or burningsagion.

Symptoms treated by Apis usually appear quite tapithere is usually some swelling or edema aloitly the
stinging sensation. Many people who need Apis campf swollen eyelids, as if they had an eye tidacin
keeping with the symptom of oedema, often litileeuis produced although there may be a strong twgginate.
Despite this, the patient has little thirst or dedio drink.

Often the patient who will be given Apis appeaushied or has a rough rash. The rash may appean, the
disappear. The skin will be sensitive to the toactl alternatively hot and dry, then sweaty. Paganay also feel
nauseated, suffer from heartburn , or have tigtgriasoughout their chest or abdomen that feelsthiey will
burst if they cough or strain.
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Certain mental and emotional symptoms also appeéne patient that needs Apis. Sadness, weepiidg, an
depression can occur. Apis is often used afterrageexperiences a strong emotional reaction siugcjealousy,
fear, rage, or anger.

In homeopathic medicine, the fact that certain pmg get better or worse under different conditisngsed as a
diagnostic tool to indicate what remedy will be ineffective. Symptoms that benefit from treatmétht Apis get
worse by applying warmth or drinking warm liquid$iey also get worse from touch or pressure, or vthen
person is in a closed, heated room. The symptomsféen worse on the right side, after sleepingl iarthe late
afternoon. Symptoms improve with the applicatiooodd and exposure to open air.

The Apis personality

is said to be fidgety, restless, and unpredictaBbople with the Apis personality may have wildgppropriate
reactions to emotional situations. They want comgpant reject affection, and sometimes insist thay don't
need medical attention when they are clearly uniggdbple who need Apis often have bouts of unpealvok
jealousy and unprovoked tears. They may fear dltheand death greatly.

Precautions

No particular precautions have been noted for ugipis. However, people who are allergic or sensitiv bee
venom should be cautious. They may react adveiselrtain potencies of homeopathic Apis.

Side effects

When taken in the recommended dilute form, noeffdets from Apis have been reported. However,artnated
quantities of the bee venom can cause allergictieag in susceptible people.”

Preparations

There are two homeopathic dilution scales, therdat(x) scale with a dilution of 1:10 and the cesnteal (c)
scale with a dilution factor of 1:100. Once the tir is diluted, shaken, strained, then rediluteahgntimes to
reach the desired degree of potency, the finalurexis added to lactose (a type of sugar) tablefgatlets. These
are then stored away from light. Homeopathic Ajgisom is available commercially in tablets in maiifedent
strengths. Dosage depends on the symptoms beatgdréHomeopathic tincture of whole honeybeessis al
available in a variety of strengths.”

Apis preparations can also be used for many indicains, accordingo a recent homeopathic report by Schraner,
2007**, downloadable avww.emindex.clgregor.schraner against:

* Inflammation diseases of eyes, ears, respiratigars,

« Diseases of digestions organs, bladder, kidney

« Skin diseases, allergies, acne, abscesses

e Scarlet and German measles, diphtheria,

¢ Glandular and genital diseases

e Heart and blood circulation diseases

e Psychiatric diseases

The Russian experience

Treatments of many other diseases reviewed inrdiffeRussian monograptfs’* #" #see tables 3 and 5. The
Russian doctor Ludyanski has summarised his expmief the application of BV in a big Russian htaipf

Apitherapy of different diseases with BV in a Russin hospital after Ludyanski

Disease Very good Good No change
success success

Polyarthritis 77 18 15
Ostheochodrosis (orthopedic disease) 1542 352 116
Bronchial asthma 38 17 10
Hypertension 18 9 18
Multiple sclerosis 103 72 35
Post stroke paralysis 196 10 31
Polyneuritis 22 9 6
Ganglion nerve inflammation 11 4 1
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Cerebellar ataxy (muscular disfunction) 12 7 2
Syringomyelia (pain of extremeties, headache) 140 31 11
Inflammation of facial nerve 128 6 1
Myopathy (neuromuscular disease) 54 8 16
Trigeminal neuralgia 16 7 2
Post-traumatic inflammation of the plexus nerve 206 46 21
Arachinoid inflammation (a CNS membrane) 275 20 20

BEE VENOM AND COSMETICS

Bee venom has been claimed to be the new Botox.cI&im has a new
prominent support in the name of Camilla Parker-BewDuchess of
Cornwall and wife of Prince Charles (see below)

& Honey bee venom is used cosmetically to ‘fool'skin into thinking it has
T Y been lightly stung with the toxin melittin.This s the body to direct
Bee Venom Mask blood towards the area and stimulates the produciithe naturally-

occurring chemicals collagen and elastin. Collagfeengthens body tissue
while elastin is the protein that helps the skineimain taut and bounce
back into shape after being pressed or pinchedv&hem also has the
effect of relaxing the muscles, it is claimed
The antiaging Heaven BV mask should be used asasll
ki Apply BV mask to cleansed skin, leave for 20 ramtiten wash off,
thereafter daily use massage a small amount orskin morning or

- evening or apply a thin layer under make-up folaavfess finison.
A Skln sensitization study of BV was carried inrgea pigs and rats which showed that that BV wattalerated
and exhibited no dermal irritation potential in e pigs and rats. The findings may provide a dgveéntal basis
of BV for a cosmetic ingredient or external apptisa for topical use$
The positive effect of BV against aging related harface wrinkles has been scientifically protfen

APPLICATIONS AND TREATMENT FORMS

There is a big experience on the use of BV in medin Russid” "> ®’ Ludyanski reviews in his monograph the
use of BV, in practically all medical disciplins However, this work is in Russian and not easilgessible.
Khismatullina has summarised the knowledge of Rusapitherapy in her book on Apitherdfy

The therapeutical dose of BV is much lower thantttxéc one. Apitherapy with BV should be appliedragdical
doctors, because of the dangers connected wittrégsnent (see allergy reactions).

For apitherapy purposes different applications fohave been used:

« Puncture with whole bees: in non specific or inciiipoints and zones

e The lorish technique: stings are applied to thewostirface of shoulders and thighs. Number of [sees
gradually increased to 10 bees to th® dy, then take a break of 3-4 days. After thelbtea number of
bees is decreased from 10 to 1 druing 10 days.

« The Kuzmina technique: number of bees is gradimtifeased to 10 bees to thé" iy, then take a break
of 3-4 days. Then the number of bees is increag&lib every session (3, 6, 9,12, 15..... 30)

* Micropuncture with the BV stinger

* Injections with pure, sterile BV

* Apipuncture (apitoxinreflexotherapy)

e BV ointments, creams, pills, drops

* Apis homeopathic preparations

» Electrophoresis, phonophoresis

Therapeutic index

As other highly effective drugs, bee venom, to® tarious side effects. Often the therapeutic haddxic effects
lie closely together. Individual BV components shiowic effects when their concentration is 20-50e$ greater
than the therapeutic dose, while whole bee vendoxis when its therapeutic dose is exceeded by58UD
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times'®. In conclusion, for general therapeutical purgdB¥ is safer to use, while for specific medical
applications BV components seem to be preferable

Application of BV components

Two of the principal and biologically active BV cponents melittin and apamin are commercially abéland
can be used for therapy instead of the whole BMittfecan be combined to a low molecular polysarite
fucoidan for a reduced toxicfy The clinical application of melittin and apamitas been reviewed by Moreno
and Giralt in 201%

Phospholipase A2, the major allergenic componeB\gfcan be separated from whole BV by ultrafiiivat the
resulting BV has a much smaller sensitizing paeéfit

Bee Venom Acupuncture(BVA) or Apipuncture is described in detail by lyahskf’ and in principle also by
Yoshimotd®® is reviewed by Le&. In China a book by Chen Wei “Chinese Bee Acupumithas been published
" Both stings by bees and injection into acupungpaiats are used.

The clinical application of BVA in South Korea waeviewed by Han et al. in 2015 with 235 revieweadicél
studied®

Dose

Theapplied dosedor adults are generally between 0.1-3 mg BV peaitinents, the dose depending on
the disease, higher doses (until 2-2.5 per treajnbeing used in arthritis treatmetitsn one sting the
maximum of about 50 to 108y per are applied, in micropuncture much less B&pislied, depending on the
stinging time about 1 toljig can be applied. The lethal dose is about 2.8 gngvKL9 stings per kg, for a man of
75 kg meaning about 1400 stings.

Application of whole bee stings
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BV pellet

BV cream

VWELEDA

Apis mel.
30C

125 Tablets

Homnecnathis
Medhcens

WELEDA

Apis C30

BV homeopathic solution

ADVERSE REACTIONS, COUNTER-INDICATIONS AND ALLERGY

BV stings and injections cause different adversetien.
The first and prominent effect is the inductiorpain, produced mainly by melittf

Thesafetyof bee venom as a therapeutic compound has beemnséxtly studied, and reviewed by Park et al in
2015. This resulted in the identification of potah&dverse events, which range from trivial skdaations that
usually resolve over several days to life-threatgrsievere immunological responses such as anajhyllaxthis
systemat(ijcl:é;eview, a summary of the types and peace of adverse events associated with bee velmeragy has
been ma

Counter indications

The main counter indication to BV therapy is berara allergy. Apitherapy should be used only aftbw allergy
test. Bee venom therapy is counter-indicated ufadewing conditions:

» During acute and chronic infections

» After vaccinations

e Chronic tuberculosis and hepatitis

* Acute cancer

e Children under 5 years old

« Pregnancy, breast feeding

» Type 1 pancreatic diabetes

« Renal insufficiency, hepatic failure, impaired daodfunctions and respiratory problems
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The little honey thieves, by Wilhelm Bush, 1865

The most outstanding biological effect of bee vertbenpainful inflammation, caused by the bee sting.

What should be done after a bee sting? Normallyly,’sstrong swelling is caused at the point ohging. A
threatening toxic reaction can be caused after miame 50 stings (for children) and more than 1004s0 grown-
ups. In this case the patients should be hosgthlis

A bee sting in a normal person
(Fotos and comment from Wikipedia, the free enqyaéalia, October 2009)

2 minutes later

6 minutes later, after the sting has been removed

27 minutes later

Dangerous stings at the area of the eyes and mouth.
Stings in the area of the eyes, the temple areyaldangerous because of the strong pain and sweltid require
an immediate medical help. As an immediate meabeareye should be rinsed with cold water untilghé eases.

Stings on the tongue or the pharynx are espedalhgerous. Because of the rapid swelling of theousic
membrane there is an acute life threat by suffonatbnly the emergency medical doctor can helpil latcomes
the patient should suck a piece of ice or shoultsame ice-cold drinks to prevent the spreadingefsivelling.
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A sting in the eye area

Stings in the area of the eyes, the temple areyal@dangerous because of the strong pain
and swelling and require immediate medical helpaAsmmediate measure the eye should
be rinsed with cold water until the pain eases.

Photo courtesy U. Mueller.

Help after a bee sting

Removal of sting:When a humars stung by a bee, the sting with the sting apparegmains stuck in the skin.
First the stung should be removed as soon as gdesfip that purpose in should be pushed away fragrsttie
with the finger nail. Be aware that pressing thegstvith both fingers will cause emptying of theebeenom into
the tissue.

Cooling: Afterwardsthe stung area should cooled by means of cold aesspwith acid water (1 part of vinegar
and 2 parts oivater) , ice cubes, cold spray or alcohol. Alsgli@ation of onion strips or propolis tincture can
help. Apply an anti-allergic gel if available.

Doctor’s visit: If the swelling and pains increase and/or if a retaigh under the skin persists one day after the
sting, a doctor should be called. Normally, thesaliles diminish 1-3 day after the sting.

after Muellef”™°

Emergency aid for persons allergic to bee venom

e Take prescribed tablets immediately after bee sting, by

* Prepare adrenalin self-injectible ampoulge.g. EpiPem®), if a general reaction like redness, selling,
shivering., vomiting, nausea, shortage of breatise, and apply it immediately (intramuscularly or
subcutaneously)

e Call the emergency doctorafter the slightest symptoms of a general reactmavoid complications, which
can, in the extreme case, be lethal.

e Lay the shocked patient, warmly covered, on a flat surface. If a heartbi@ath stop occurs, a moth to mouth
breathing and a heart massage should be perforyntedibed persons until the arravial of the emecgen
doctors, who will perform all other necessary measu

after Muelle?”°

Bee stings and bee venom allergy

This topic has been reviewed by Mueller in 201Ce Bengs are especially dangerous for allergic jgeop
According to different studies 1 to 5 % of the pleoporld wide are allergic to bees or other inséiktswasps and
hornet§®., but a 2012 review on the subject states thantimebers are higher, upto 25 % of the populatidrilen
aphylalaxys is about 3.5'%8

There are different grades of allergic reactions iarthe worst case a bee sting can lead to dea8witzerland,
one person dies every year after a sting of a baen@sp*®. Beekeepers are specially exposed to bee stitgs. T
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development of a bee venom allergy is less proliatiey are stung more often. Beekeepers with rntiweia 200
annual stings will never develop a BV allefgyowever, beekeepers and their family membersiaae increased
risk of severe sting anaphylaxis and therefore mspécially careful instruction with regard to alamce of re-
exposure, emergency treatment and specific immenagply with bee venoth

There are two types of allergic reactions: a hdawgl reaction and a general allergic reaction.
Heavy local reaction:

After a sting the redness does not remain locdlekpands over the extremities. The swellings awadry painful
and can persist for a longer period of time.

General reaction

The first symptoms arise a few minutes after tingsiThey can be accompanied by shivering, vomjtiregisea,
shortage of breath. The main symptoms are redsegdjing and itching. They can be accompaniedtipng
swelling of the face. In the worst case a life engaing collapse of blood circulation can occuhe- anaphylactic
shock.

All persons, allergic to BV should possess firdptraedication kit, composed with the help of thetdo (see box).
If the reaction to a bee sting does not fade awpidly, an emergency doctor should be called. Assgmptoms of
a heavy allergic reaction can arise within minugesjedication with rapid effect should be appliediediately
(see box).

Desensitisation
Persons with bee venom allergy can be desensifi$edsuccess of the desensitisation against besrvas about
80 %, while that against wasp venom allergy is appd5 %™°.

It was shown that beekeepers can be successfldgndrized and can continue their activity afteseshsitization,
a complete absence of symptoms after re-exposuregstings can be achiev®d

Three to five years are necessary for a securearadble desensitisation. A desensitisation is aibslyl
recommended. Compared to other bee venom alleegiops beekeepers had a better desensitisatiogssucc
Older allergic persons are especially endangengdrtis bee stings and should absolutely be desaditi
Specially prepared BV is used for desensitdfion

Further Reading:

BV propetles and ap|thera6>?’ 10, 10, 30, 70, 79, 87, 97, 101, 116, 12Z, 12
Desensitisatio™ °°
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